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CHAPTER ONE
INTRODUCTION TO AIRCRAFT SYSTEMS

100. INTRODUCTION

This Flight Training Instration (FTI) Workbook is a Naval Air Training Command directive in
which the Chief of Naval Air Training (CNATRA) publishes information and instructions
relative to all Instructors and Student Naval Flight Officers (SNFOs) operatigalrcraft in
the Prmary Phase of SNFO trainingt is very important that theaterial containead this FTI
be thoroughly studied and retainethis FTI is designed to complement Compufeded
Instruction (CAl), Mediated Interactive Lecture (MIL) atieéinformation fourd in the F6A
NATOPSFlight Manual.

This FTI should in no way be your sole source for study and preparation. Rath&iIlthis
provides a focal point and reference manual for other sources of information, outlining and
amplifying flight procedures whereecessary. Every effort has been made to remain in
accordance with current fleet procedures and techniques whenever possible and to provide
references to the NATOPS Flight Manwdiere available It is important to note that the
emergency procedures stroare to aid in the topic discussiofor all emergencies, the
NATOPS is the final authority.

101. OVERVIEW

The T-6A aircraft has several subsystems that this workbook will cover. It is important that all
aviators know the systems in the plane and timy interact.This will aid in the

troubleshooting of malfunctions that may occur during flight. As you progress to fleet aircraft,
systems will become more complex and you will fly many Partial Mission Capable (PMC)
aircraft You will need to know th limitations that wilbe placed on you and the mission you
need to accomplishSince he basic systems of the6RA have commonality vih virtually all

other aircraft, we will develop that knowledge base now.

The Primary Flight Controls of the-@A contol the aircraft movements around the lateral,
longitudinal, and vertical axis (pitch, roll, and ya{i)gure 11). The Elevator controls the

lateral axis or pitch, the Ailerons control the longitudinal axis or roll, and the Rudder controls the
vertical is or yaw. The primary flight controls can be mechanigdbcked into position using

the Gust LocKocatedin the front cockpit.Locking the flight controlprevens damage to tha

caused by wind when the aiadt is parked.

INTRODUCTION TO AIRCRAFT SYSTEMS  1-1



CHAPTER ONE SNFO T-6A AIRCRAFT SYSTEMS
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Figure 1-1 Aircraft Di rectional Axes

The Secondary Flight Controls of the6A are designed to lessen the forces required to maintain
normal flight attitudes.These include the Elevator Trim, the Aileron Trim, the Rudder Trim, and
the Trim Aid Device (TAD)Figure x2). TheTAD compensates for yaw forces that a propeller
driven aircraft experiences to give thiecrewa mo r-lei Wee¢li@ performance.

Figure 1-2 Secondary Flight Controls

The Propulsion System provides the thrust for the aircraft and powesyseins, such as the
electrical, hydraulics, and fuel pumps. The engine powers these items through the accessory
gearbox The hydraulic system operates the Landing GeaintieardMain Gear doors, the

Flaps, the Speed Brake, and the Nose Wheel SteerifN@{N The electrical system provides the
aircraf® power using the Starter/Generator, the MBattery,andthe Auxiliary Battery
Additionally, external powecan be used by connecting it to the airctiafbugh a fuselage
receptaclgFigure 13).
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Figure 1-3 Electrical Power

The aircraft Fuel System provides fuel storage via tanks in the wings and the fuselage
(Figurel-4). It has a means to provide that fuel to the engine using plumbing and plirajss.
maintains duel balance between the fuainks.

Figure 1-4 Fuel Tanks
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The Environmental Systems maintain an acceptable cockpit environment for temperature and
pressurdFigure 15). It also provides defog system for the canopy.
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Figure 1-5 Environmental System

The Communication Systes work to provide the aircraft and its crew with communication
between themselves atwlAir Traffic Control Agencies.The Radio Management Unit (RMU)
controls thdJHF andVHF transceivers and the Transpond€he Intercom system provides
communicatiorbetween aircrevandwith ground personnel. The RMU also controls the
Navigation equipment for the aircraft through the VHF Navigation syatetbistance

Measuring Equipment (DME)The KLN -900 control panslicontrol theGlobal Positioning

System (GPS)Also embedded in the Comms system is the Attitude Heading Reference System
(AHRS) and the Traffic Advisory System (TAS).

The aircrafd s f | i g hsmornitaredy the dirarew using the Primary and Standby Flight
Instruments.The Primary instrumeniacludethe Electronic Attitude Director Indicator (EADI),
the Electronic Horizontal Situation Indicator (EBiShe Airspeed indicator, thelthmeter, and

the Vetical Speed Indicator (VSI).nithe evenbf aninstrumentmalfunction, there are Standby
Flight Instruments. These are tB@ndbyAirspeed indicator, th&tandbyAttitude indicator, the
StandbyAltimeter, theStandbyTurn and Bank indicator, and t&¢andbyMagnetic Compass
(Figure 16).
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Figure 1-7 Canopy

TheT-6A is equipped with a single, sidg@ening canopy for both cockpits and a forward
windscreen for birestrike protectior(Figure 7). It provides both a pressure and weather
seal for the interior of the aircraft. A Canopy Fracturing System (CFS)da®tor ejection
and emergency ground egress. The aircraft is equipped with NBadtier ejection seats.
During operation, the seats are ejected from the cockpit by gas caramfjescket motors
(Figure 18).
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Figure 1-8 Ejection
Summary

Togethe, these systems work to complete an aerobatic, pressurizeaaher training aircraft.
It is important that you learn how these systems work and how one system mathaffect
operation of th@ther systemsOnce you get to the simulator and the rafievents your
instructors will be quizzing your knowledgéthese systemsThe requirement for proficiency
in this type of knowledge doemt stop at the training command¥ ou will be expected to know
aircraftsystems and limits for every aircréffroughout your careerTake ownership of the
aircraft early and you will be a more confidsttdent and eventually, a betiaission
commander.

Figure 1-9 T-6A in Formation
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CHAPTER TWO
FLIGHT CONTROLS

This chapter discusses tbentrols with which you will operate the aircraft about the three axes
of motion (Figure 21) and how to use them effectivelit.also discusses aerodynamic effects
from the TF6A engine and propellefTo maneuver an airplane, the pilot must have sometavay

redi

rect t he

forces acti ng Hightconhrods arathemeanaf t 6 s

by which controis accomplished. Using the control surfaces, the pilot can create independent or
combined motion imny of thethree separate axesfoght: longitudinal (roll), vertical (yaw),
and lateral (pitch).

201. PRIMARY FLIGHT CONTR OLS

Aircraft can employ a wide variety of flight control components emfigurations In every
aircraft, the various components can be divided twtocategoies primary flight controls and
secondary flight controlsTo maneuvean aircraft, yowcontrol its movement about its lateral,
longitudinal, and vertical axes (Figurel2. This is accomplished by the use of flight controls
(elevators, ailerons, anddder), which can be deflected from their neutral position into the flow
of air as the aircraft moves forward. In flightetbontrols have a natural live fekle to the

force of theairflow around them.The primary flight controls are the Aileras) theElevator, and

the Rudder.The 6 A6 s

linkages.

primary flight controls are al/l

Axis of Roll
(Longitudinal)

Axis of Yaw
(Vertical)

| Rudder
Trim Tab

5

~______Elevator
Trim Tab

Elevator

Axis of Pitch
(Lateral)

Figure 2-1 Lateral, Longitudinal, and Vertical Axes
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Thesecondaryflight controls are electromechiaally operated and controlledhe are the
Aileron Trim, Elevator Trim, Rudderriin, and Trim Aid Device (TAD)Figure 22). The
elevator, rudde and TAD utilize trim tabsyhile aileron trim is accomplished through
positioning of the actual aileron control surfaeesl manually adjustktrim tabs Inputs from
both the rudder trim system atite TAD are sent to the rudder trim tab.

Rudder
Trim Tab

\ Aileron

Trim Tabs _\

o

Elevator
Trim Tab

Figure 2-2 TAD Control
Ailerons

The ailerons control the ai (roll)aasfTheécempanenise me nt
that make this movemepossible are the two control sticks, the Interconnect tube, theppiish

rods, and the bellcrankBigure 23). There are two aileron$eft and right) one athe trailing

edge of each wingear the wingtips. They are movable surfaces hingedwthe g 6 s r ear s
and are linked together by cables so that when one aileron is deflected down, the opposite aileron
moves up. The ailerons are statically mass balanced with weights installed on the leading edges

of each aileronPushpullrodsand bell@n ks are used to transmit t he
deflection to the aileronsAn interconnect tube also connects the control sticks.
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—— Bellcranks

Right Aileron

Control Sticks —| i D"

= ' Left Aileron

Interconnect Tube \‘,

Push-Pull Rods

Figure 2-3 Ailerons

Whenyou movethe control sticko the left the right aileron surface deflects downward dred t

left aileron deflects upward. The force exerted byaiéow on the deflected surfaces raises the
right wing and lowers the left wing. This happens because the downward deflection of the right
aileron changes the wing camber and increases than 4ngle of Attack(AOA) and lift on

that wing. Simultaneously, the left aileron moves upvedw@hginghew i n gffécsive camber,
resulting in a decreased AOA and less lift. Thus, decreased lift on the left wing and increased lift
on the right causesatlaircraft to bank to the lefFigure 24).

Lowering Aileron Raising Aileron
e —— C—, Cm——T
Normal Lift Increases Lift Decreases Lift

Action of ailerons move the airplane
about its longitudinal axis

Figure 2-4 Aileron Control
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The ailerons have deflection limits of2@p and 11 down. Each aileron has a ground
adjustable trim tab located on itgoardtrailing edge. They are used by maintenance parss
to adjust for stick neutral trim input to the controls. Aircrew should not tamper with these.

Each primary flight control surface on the6TA i s 7 ma.s&his biraply aneaosetidt the
center of gravity of each control surface falls alongigstoor hinge line. Mass balancing is
used to regulate control pressures, prevent control flutter, and improve control stSimidg

most of the aileronds mass is behind the hing
edge to achieve aamss balance conditiqirigure 25).
Weight Locations
Figure 2-5 Aileron Weight Location
Elevators
The el evators control t he (pi&h)axs.rTady foinghe marv e me n t

part of the horizontal stabilizeiThe elevator system consists oé televator, the two control
sticks, puskpull rods interconnect tube, bellcranks, elevator cables, downsprings, and a
bobweight. The puskpull rods, cables, and bellcranks function together to transmit fore and aft
control stick deflectiosto the elevair (Figure 26). Applying forward pressure on the stick
causes the elevator surfé&tailing edgeto move downward. The flow of air striking the
deflected elevator surfaces exerts an upward fondde tail pushingt upward andotatingthe
nose dowward. Conversely, exertirigpckpressuren the control causes the elevator suid&ce
trailing edgeto moveup; exerting a downward foraen the tail, pushing lownward,and
rotatingthe nose upwar(Figure 27). Two downsprings are attached to theeddtvator
bellcrankto provide a balanced control feel aatendency to return the control stick to the
neural position. Like the aileron system, the interconnect tube between the control sticks
prevents conflicting inputs.
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Elevator
Push-Pull Rod
-BellcrankT
Control Sticks—| \_lalgid o
Bobweight —— . Downsprings

Push-Pull Rod
Interconnect Tube

Elevator Cables

Figure 2-6 Elevator Components

The bobweight is simplg series ofetal plates attached to the base of the front control stick.
This extra weight provides a heavier stick force whenevkra@ing is increasedHeavier stick
forces enhance control feedback to help prevent stvessing the airframelhe maximum travel
of the elevator trailing edge is 18p and 18 down. Elevator balancing is much like the aileron
system It uses weights that are installed in both elevator horns just forward of the hinge line.

Figure 2-7 Elevator Effects

The rudder control s t he a(yawrakisa The adler systeime me n t
consists of the rudder, two sets of rudder pedals, rudder cables, pulleys, bellcranks, tie rods, and
centering springéFigure 28). Like theother primaryflight control surfaces, the rudder is a

movable surface hinged tbe trailing edge oé fixedprimary flightsurface. Left and right

rudder pedals control rudder movemeith e r uadtidnasrmiuch like that of the elevator,
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